Microbial control of root-knot nematode Meloidogyne incognita infesting cucumber Cucumis sativus L. cvs. Alfa by using the nematode-trapping fungus Dactylaria brochopaga Drechsler, 1937 alone or mixed with yeast or molasses is reported under an open field experiment. The data revealed that the nematode-trapping fungus D. brochopaga alone or in combination with yeast, molasses and vermiculite reduced the juvenile-Meloidogyne incognita-population density per one kg soil and number of root-galls per one gm roots. Weight of cucumber fruits per plant was significantly (P≤0.05 and/or P≤ 0.01) increased in each fungus treatment compared to the untreated diseased check.
INTRODUCTION
The history of attempts to use predaceous fungi to control plant-parasitic nematodes had been the subject of several reviews.
The classical work in that area was carried out by Linford and Yap (1938) . They added chopped green pineapple tops to nematode infested soil in pots and estimated nematode populations and the activity of the predaceous fungi. Niblack and Hussey (1986) reported that a nematode-trapping fungus, A. amerospora, combined in three commercial preparations with Rhizobium japanicum inoculum's was evaluated for control of Heterodera glycines on soybean (Glycine max) in the field and greenhouse. He found that A. amerospora was not considered a probiocontrol agent for Heterodera glycines on soybean.
In a greenhouse experiment conducted to evaluate the effect of nematophagous fungi Arthrobotrys oligospora and pigeon droppings as a soil amendment on the population dynamics of Meloidogyne incognita on Muskmelon, Ali (1990) indicated that there was a trend towards nematode population decrease with greater efficiency when the fungus was introduced into soil 2 weeks prior to planting and nematode inoculation. Inoculum density of A. oligospora was positively correlated with number of juveniles and galls per gram of root before treatment. Hertz and Dackman (1992) reported that conidia of A .oligospora germinated directly into adhesive traps when applied close to cow faeces on water agar plates, the conidial trap is considered a survival structure enabling the fungus to overcome fungistasis. Traps adhere to the surface of passing nematodes, thus facilitating the spread of the fungus, before penetration of the nematode cuticle and immobilization of the nematode take place.
The fungi A. dactyloides, A. oligosora, Macrosporium ellipsosporium, and M. cionopagum, killed most of the Pratylenchus penetrans adults and juveniles added to the fungus cultures (Timper and Brodie, 1993) . Anter et al. (1994) found that, in a greenhouse experiment, A. conoides and A. oligospora showed the highest effect on reducing M. incognita numbers during the first 4 weeks. A. oligospora and A. conoides showed high effect on the activity of the second stage juvenile of M. incognita compared to the control treatment (El-sawy, 1994) .
Granular formulations of Dactylella candida and
Arthrobotrys dactyloides were prepared by encapsulating different quantities of fungal biomass in alginate, or by subjecting encapsulated biomass to further fermentation. Results of experiments with these formulations showed that the presence of nutrients and the quality and quantity of biomass in granules determined their level of activity against nematodes (Stirling and Mani, 1995 Duponnois et al., (1997) for their trapping ability against Meloidogyne mayaguensis. Most of the Arthrobotrys strains and one Dactylaria strain decreased the development of the nematodes. The growth of the tobacco plants was consequently improved, but certain fungi have proper phytostimulant effects by acting on the soil structure through commesalism mechanisms with the plant roots.
An Egyptian population of Dactylaria brochopaga proved to be more effective nematode-antagonist and affecting nematode population larvae through production of traps which capture the larvae and dissolve nematode outer cuticle and digest the inner content of the victim (Aboul-Eid, 1963 , Aboul-Eid et al. 1997 , and Aboul-Eid et al. 2002 .
In the present study, the effect of the fungus D.brochopaga alone or mixed with yeast, molasses and vermiculite as carrier media on the development and reproduction of Meloidogyne incognita in cucumber and growth of cucumber plants is reported under open field conditions.
MATERIALS AND METHODS
This experiment was carried out through out the period January 24-May 7, 2011 in El-Mansouria village, Giza governorate Egypt. Pre-treatment soil samples were taken, on January 24,2011 at the rate of one stratified soil sample (200 gm), composed of three simple samples (65 gm/sample) from each three rows per treatment. On January 25, 2011, seeds of cucumber Cucumis sativus L. cvs. Alfa were planted. The fungus was introduced into soil by one of three ways: first, spores and broadcasted mycelia carried on agar substrate were incorporated into soil to a depth of three cms under seed spot; Secondly, spores and broadcasted mycelia carried on agar and vermiculite substrate were incorporated into soil to a depth of three cms under seed spot and Thirdly: spores and broadcasted mycelia carried on agar and vermiculite substrate with yeast and molass were incorporated into soil to a depth of three cms under seed spot. Out of these three application ways eight separate treatments were made as described in Table ( 1). (Goodey, 1963) counted using a researcher microscope and collaborated to 1kg soil. Root samples were gently washed and galls were counted and collaborated to 5g roots. Nematode identification was made to species after referring to the taxonomic references of Jepson, Susan B. (1987) . At harvest time the yield obtained was determined periodically several times for each particular treatment and the average weight of fruits were recorded. Percentage reduction in Root-knot J 2 population in soil were determined according to the formula of Handerson & Tilton (Puntener, 1981) where % Re= % reduction (%efficiency).
R% =1-J2population the treated plots after application X J 2 population the check plots before application . J 2 population the treated plots before application J 2 population the check plots after application Data on population densities of M. incognita in both soil and root samples taken from the three replicates per treatment on March 15, and May7, 2011 together with weight of cucumber yield per treatment were recorded and analysed statistically.Data were analyzed statistically using Duncan's Multiple Range Test (Duncan, 1955) . Weight of a treatment -Weight of check
RESULTS

Effects of the fungus
Weight of check
The fruit production of cucumber plants were also affected due to the fungus D. brochopaga and its mixtures (table4 
DISCUSSION
The present results indicate that the fungus Dactylaria brochopaga alone or in combination with the nonchemical materials affected the development and reproduction of Meloidogyne incognita on cucumber under field conditions. This was indicated by the lower numbers of juveniles in soil, lower numbers of root-galls per 5gm roots, the % reduction in population density of soil larvae, in treatment of the nematophagous D. brochopaga alone and/or with the non-chemical materials. Aboul-Eid (1963) reported that D. brochopaga has constricting rings responsible for nematode capturing through trapping mechanism. The fungus proved to be more effective nematode-antagonist and may have been affecting nematode population larvae through production of traps which capture the larvae and dissolve the nematode outer cuticle and digest the inner content of the victim (Aboul-Eid et al., 2002) . These information's explain the results of this work. Moreover, (Mankau, 1980) stated that the nematodedestroying fungi play a major role in recycling the carbon, nitrogen, and other important elements from the rather substantial of nematodes which browse on microbial primary decomposers. Certain fungal agents gave similar results in controlling citrus nematode in citrus groves and orchards (Walker, & Morey, 1999) . The results of work with similar formulations of the nematode-trapping fungus Arthrobotrys dactyloides has shown potential as a biological control agent against Meloidogyne javanica in soil microcosms (Stirling and Mani, 1995) . Finally the fungus (D.brochopaga) could be of great impact on the future of biotic and/or organic farming approach especially for the exported crops and other important foodstuff agricultural commodities.
